Abstract. Thermal pad is new technology in the world that been used in PLCC in order to reduce junction temperature to the minimum level in electronic components. Thermal Pad was made by using nano-silver as main material. Nano-silver silica films were applied on PLCC using a sol-gel process and heat-treated at different temperatures. In electronic industry, the electronic components that exceed 70ºC will malfunction and damage due to the overheated. The design is used nanosilver as main material in thermo pad because it has high value of thermal conductivity and enables to dissipate heat very efficiently. The advantages of this product are enables to reduce junction temperature of PLCC 20-30%. It also had constant thickness in order to get accurate results. It was a new technology that been applied in electronic industry in order to reduce the temperature of the electronic components.
Introduction
Continued increases in the performance and speed of microprocessors have led to a rapid rise in the rate of heat generation in PLCC and also to other electronic components, as well as in the heat fluxes that need to be dissipated for maintaining chip temperatures below allowable maximum levels. Conventional thermal glue that applied at PLCC and heat sink are fast reaching their limits for handling the increased cooling needs for processors in desktop computers and small-to-medium servers. Many new competing technologies have been proposed among which using external cooling fan as alternative solution to solve the thermal management of electronic components. Some of them are using liquid-cooled micro channel heat sinks, spray cooling, thermoelectric, micro jets, and thin-film evaporation are either yet to be developed for implementation. Although it is a good solution but it suffer from noise, efficiency, or cost issues.
The properties of composites consisting of nanometer-sized particles dispersed in thermal pad have been of increasing interest because of their important thermal conductivity value. Although gold have the higher value of thermal conductivity but the cost to produce thermal pad by using gold particle is expensive. In the last one decade, composite materials containing nanoparticles have attracted much attention because of their potential application in electronic industry. In recent years, sol-gel synthesis of nano-composites containing ultrafine particles in oxide matrices has been rapidly developed. Sol-gel is becoming one of the most useful and versatile methods of oxide film fabrication due to the following advantages: low-processing temperature, homogeneity of coatings, easy control of volume concentration and coating thickness, as well as the possibility to add reducing and oxidizing agents in small concentrations.
Silver particles have been incorporated by dissolving silver salts in the precursor sols and reduction of the silver ions to smaller particles by thermal treatment in air or in an hydrogen atmosphere, or by irradiation with UV light or gamma rays.
Description of Model using in simulation
The model used in this simulation consists of a wind tunnel which encompasses the whole computational domain with a motherboard and several 84 lead PLCC on top of the motherboard but not attached on it. The isometric view, plan view, and front view of the simulation setup for 4 PLCC packages are shown in Figure 1 . The motherboard (PCB) is set up 9 cm from the inlet of wind tunnel to make sure that the flow is fully developed when it reaches the outlet of the wind tunnel. The 4 PLCC packages, each having 2 cm × 2 cm face were mounted with 3 cm gaps on the PCB in a symmetrical manner as show in Figure 1 . The setup is kept at a height of 7 cm from the bottom surface of the wind tunnel. The motherboard thickness is 0.15 cm and the thickness of chips is 0.3 cm each. Thermal pad is applied on top of PLCC and it thickness is 1 mm. The sizes of thermal pad same as PLCC to cover all surface area of PLCC. A combined model is used for packages and the properties of the packages are uniform. A combined model is combination between PLCC packages and motherboard that have been used during the simulation. Moreover, the shape of the package is taken as cuboid the real shape being chamfered. It is tolerable as slight difference in shape may not affect the simulation result.
Results and Discussion
The results are presented in terms of junction temperature and thermal resistance for the packages under different operating conditions. The results are comparable with simulation PLCC that been applied thermal pad made from nano-silver with PLCC without using thermal pad where threedimensional analysis of the heat and fluid flow are similar, and having same model dimensions.
Effect of nano-silver material on Junction Temperature. For 4 PLCC, 0.5 W Chip power. The above results show that the junction temperature of each chip decreases with increase in inlet velocity, at a constant chip power. The junction temperature for PLCC cover with nano-silver thermal pad is lower than PLCC without using thermal pad for air inlet veloctity at 0.1m/s and 1m/s. This happen due to the characteristic of thermal pad that had good thermal absorption and resistance. The junction temperature for PLCC 1 is the lowest compared to the other packages whereas PLCC 4 has highest junction temperature. This phenomenon happens due to the flow resistance offered as the air passes over successive PLCC packages. In the simulation model, the arrangement of the packages begins with the PLCC 1 located in front of motherboard followed by 2, 3 and 4. This makes the inlet air velocity to be minimum for PLCC 4 and hence maximum junction temperature.
Conclusion
A three dimensional conjugate analysis of heat and fluid flow over four 84-pin PLCC packages mounted on a printed circuit board in in -line arrangement is being made by using commercial CFD code, FLUENT TM . The effect of thermal pad will decrease the junction temperature due to the characteristic of nano-silver. The Reynolds number k-ε turbulence enclosure model is used to generate the result. Three modes of convection heat transfer namely natural mixed and forced are taken into consideration in the analysis with air as the cooling fluid. The performance of the packages under different package chip powers and various air inlet velocities is predicted numerically and compare the results between PLCC that been applied thermal pad made from nanosilver with PLCC without using thermal pad. The proposed model can be extended for analyzing more numbers of PLCC's in various arrangements of packages and enclosure. The study of temperature and heat transfer coefficient in each case with different cooling fluids is another option.
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